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Testing
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Fieldtestingisbeingproposedonhangardoors
attheCorpusChristyArmyDepot
Conclusions
• Amultifunctionalsmartcoatingfortheautonomouscontrolofcorrosionisbeingdeveloped
usingpHsensitivemicrocapsules.
– ThemicrocapsulesaredesignedspecificallytodetectthepHchangesthatareassociatedwiththe
onsetofcorrosionandrespondautonomouslytoindicateitspresenceearly,tocontrolitby
deliveringcorrosioninhibitors,andtodeliverselfhealingorfilmformingagentscapableofrepairing
mechanicaldamagetothecoating.
• VariouspHsensitivemicrocapsuleswithhydrophobicorhydrophiliccoresweresynthesized
throughinterfacialpolymerizationreactionsinanemulsion.
– Themicroencapsulationprocesswasoptimizedtoobtainmonodispersed microcapsulesinasize
rangesuitableforincorporationintocommerciallyavailablecoatings.Themicrocapsulescanbe
harvestedinsuspensionorinfreeflowingpowderform.
• Preliminaryresultsfromsaltfogtestingofpanelscoatedwithcommerciallyavailable
coatings,inwhichthemicrocapsuleswereincorporated,indicatethatmicrocapsulescanbe
usedtodetectcorrosionbeforevisiblerustappearsandtodelivercorrosioninhibitors.
• Currentworkisbeingfocusedonoptimizingtheconcentrationofindicatorinthe
microcapsulesaswellasonoptimizingthereleasepropertiesofthemicrocapsuleswhen
incorporatedintocoatingsofinterest.
– Candidateselfhealingsystemshavebeenencapsulatedandtestedforselfhealingperformance.Salt
fogtestresultsrevealedthatthe2capsulesiloxane resinsystemhadthebestselfhealing
performance.Methodsdesignedtoaccomplishgoodselfhealingcorrosioncontrolinthinnerfilms
arebeingevaluated.
20
